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-\ ii c v. .;:\ ■ a >ampl,- n i>\ \ loomr^a ^ v le^t the iVs: r x.x ae d no.c^ie with 
two amplification primers that hybridize to both the first nucleic acid molecule and the second 
nucleic acid molecule at locations xvhich flank the polymorphic site such that neither the first 
primer nor the second primer hybridizes to the polymorphic site, one of the two primers 
including a 5' portion which, when incorporated into an amplification product, will upon further 
amplification yield products that form a stable stem-loop structure, the stem of which is perfectly 
rushed joJ men J,- the foK:svrohi, si- on3> vhen the second m;dco;nk ^ rre^em at the 
polymorphic site, but not when the first nucleotide is present at the polymorphic she"; 

page 10, lines 6-15 and page 63, lints 24-36 and Figures 14-17) and 
(b) carrying out an amplification reaction, whereby the first nucleic acid molecule is 
•i to a greater extent than the .second nucleic acid molecule (specification at page 10, 
lines 4-8). 

Claim 16 is drawn to a ;method for haplotyping a first nucleic acid molecule having a 
<- -\ \„ e> oo » ^ <>K io >n. - .w.iv^JX'uTOH.UA ewme 

first nucleic acid molecule and a second nucleic acid molecule having a second, different 
nucleotide present at the polymorphic site (specification at page 10, line 32 to page I L line 

(a) contacting a sample of DMA comprising at least the first nucleic acid molecule with 
two amplification primers that hybridize to both the first nucleic acid molecule and the second 
nucleic acid molecule at locations which flank the polymorphic site such that neither the first 
primer nor the second primer hybridizes to the pol wnorphie site, one of the two primers 
including a 5" portion which, when incorporated into an amplification product, will upon further 
amplification yield products that form a stable stem-loop structure, the stem of which is perfectly 
matched and includes the polymorphic site only when the second nucleotide .is present at the 
polymorphic site, but not when the first nucleotide is present at the polymorphic site" 

(specification at page 10, lines 6-15 and page 63, lines 24-36 and figures 14-17): 
« > <« , o ^ amp<K tv t\vt\ ^ ,uvb- vc 'v ue, Kiel ^ a,<c * 
amplified to a greater extent than the second nucleic acid molecule to create an amplified ON A 
{specification at page Hh lines 4-8); -and 



amplified DNA sample" (specification at page UK line 32 to page 1. 1, line 11). 
i6) Grounds of Rejection 

{7} Argument 

The Rejection o f Claims 10-16 under 35 U.S .C. 81U2(eE as anticipated by as anticipated bv U.S. 
*\«e , v ' ^ _^o_-» ... Refuse. 

1 sa r\ .\e;v. : ru.- \v?od c.a mo l r !<> unoei 15 I .>.( ^tCtei as ^rmen^feU hs j-; 
anticipated by U.S. Patent No, 6.326,145 ("the '145 patent"). 

:5 .os ;^ .r ea \ ^ ' i <ej-v.vVn 

The Examines- rejected claims 10- 16 under 35 U.S.C. §1 02(e) as anticipated by the 4 145 
p .v^s " 1 !v ! \ i r :!.:. -.iUK„ I . kvi '. .\ hnes * 4-6" ,uv. eel ' ". hne\ >n thv. 

1 145 patent, argued that the "145 patent discloses a method for achieving differential 
<ir. pi;;KJU><o ^ 1 c :tefcv T=ok» - 1 .; -"'sr.iic M, i a -hM. m.:Uejv .;0\j mok, ale !k-u;^ 
first nucleotide present at a polymorphic site (a first allele) is amplified to a greater extent than a 
second nucleic acid molecule having a second, different nucleotide present at the polymorphic 
site (a second allele). The Examiner staled that the ' 145 patent disclose differential amplification 
because the fluorescence signal "'is proportional, to the amount of the target present in the 
sample'". Citing other portions of the * 145 patent the Examiner argued that the " 1 45 patent 
describes a probe that forms a stem loop only when certain sequence are present in a target 
nucleic acid molecule that serves as template for extension of the primer. 



The '145 patent does cannot anticipate the present claims because it does not teach 
Jr.TOiemial an.pbtic /son too mcd h> t.tf ^-o-cv: C^\r- .\ id hcau-c tk pjoKs cos,-" he-: :n the 
'145 do not include a 5' portion that is incorporated into an amplification product as required by 
the present claims. 



The A 45 patent describes a detection probe ("Scorpion probe") that is capable of forming 
a stem-loop when a selected sequence is present in a sample The Scorpion probe includes a 
Signaling system such a lluorophore and a quencher. The Scorpion probe also includes a 
&n.VdMc binding ?epon thai hxbrkb/cs to a template nucleic aad molecule. 1'he Seorpsun probe 

<. uk > a a.^c a >\3 \;^\\ uU>„, rr, . r - : :>te V? i: ,u s , ! t v •> >> i 

loop structure if the probe is extended to include a sequence complementary to the target binding 
region. When the desired template sequence is present in a sample, extension of the Scorpion 
probe leads to the formation of a stem-loop that prevents the flourophore of the Scorpion probe 

K i vO <- ! ^ ( <- ^ U " K> > 1 v'v K ) 1 1 > v i 

to be emitted as an indication that the desired template sequence is present in a sample. As the 
-"^a\"! ^ 1 - 1 1 v. > <- s. v(,, o ire ^ ^(l. c ' 'KajWlvu ^ usee 

; ^ ^ai o. a o,\ < o ^ to , Ntqeenvt. <\nr," . w . me\\. o~ r-ok> un-.' . 

'■> . >5 < } V T-> i < v n 1 <- ^ f-> 5 p if v > 1 { I 

will cause the incorporation into the probe of additional sequence. If extension of the Scorpion 
probe creates a sequence that is complementary to the target binding region already present 
^■•k.i Nee,:"; ^ p* ^1\\ 'n.'- a n-.n-h>op Ni;iutiac U^eis ind j J> ascent Mesial -s emitted, 
if extension of the Scorpion probe creates a sequence that is NOT complementary io the target 
binding region already present within the Scorpion probe, then the stem -loop structure does NOT 

,nd \t 1 f e-- o^oe: (i ; o-r. tie>: Fan; / v \a; be -eei. : ha ! <m orpv- probt is a 
d v. J v ^ j i ^ ! , ! t v. * f > pi 1 1 ! s 

fool, 5,. lines 31-56} that the methods described are detection methods thai are used in 
conjunction with amplification methods (col 5, lines 64-65). 

The 'J 45 patens does not (each differential amplification required by ihe claims 



The 145 Patent 



The method of the present claims results in differential amplification such that a "first 
nucleic acid molecule is amplified to a greater extent than the second nucleic acid molecule". 
Thus, the claims describe a method in which "a first nucleic acid molecule having a first 
nucleotide present at a polymorphic she is amplified to a greater extent than a. second nucleic 
acid molecule .having a second, different nucleotide present at the polymorphic site''. 

The M45 patent simply does not disclose a method for achieving differential 

* o * * <. ^ -n Jok . «. u>L,Je- i v t \ » j rv , * .jt J t » demonstrate 
thai Example 1 (or any other portion) of the '145 patent discloses diilereotial amplification. 
Example 1 of the '145 patent discloses a PGR amplification reaction that takes place in the 
presence of a Scorpion probe thai serves mechanism for detecting a nucleic acid molecule having 
.! p.r'.^hv -vc > '-.e. c g.. a ;argc- allele fh;>. i \ <\1 = eh dcp;c> sh L '-cmui^ H the v-xoc m.tcH so 
Example I, shows thai the fluorescent signal produced by the Scorpion probe that matched the 

lixammef s assertion, this is not an indication that differential amplification has occurred, hi 
other words, it does not provide any evidence that a nucleic acid molecule that differed from the 
target allele at s single polymorphic site, had it been present, would have been amplified to a 
different degree. Indeed there is no indication, that two nucleic acid molecules differing by the 
nucleotide present at a polymorphic site are even present in the experiment, much less that two 

<■ v ks C J J > 0 <. U i ^ k I > ! ! c 

suggests that the ' 145 patent teaches differential amplification of two molecules that differ in the 
nucleotide present at. a polymorphic site, as is required by the present claims. 

Moreover, the "145 patent appears to teach just the opposite of differential amplification. 
Example 2 of the '■ 1.45 patent describes the use of two different Scorpion probes -~ one that 
matches the sequence present in the template nucleic acid molecule and one that does not match 
the sequence present in the. template nucleic acid molecule. 1 Each Scorpion probe was added to 

* PGR. anipl ill cation reaction containing the template nucleic acid molecule, As shown in Fig. 
14, the matched Scorpion probe (i.e., the one having a target, binding region perfectly 
complementary to a sequence in the template nucleic acid molecule) generated a strong 



O .\U\ >^ \ <0 \ , -0 "is i ,.0 VOS "> Or "fC l V , <~ JV s U I 0 ! p . * s <K b IK ,11. 
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did not generate a significant, fluorescent signal. The l \45 patent explains that "both 
amplifications were equally efficient,'' (col. 13, lines 58-60). in other words, the mismatch 

t ~s >. ' i. 1 3 ^ s< < , ^ ' ! no ^ « s. , ^ o « JO V ' K < < 

( - ! ^ M "* s l< h sU O * . { } t v v i i! v 5 vt 

a lluorescent signal. Thus, the 1 1.45 patent itself teaches thai the Scopion probe does not cause 
A i ■< > reat;. : amp.nleatso i i" the Sc-ip^n pivbi * wero e.n.:>.ng dsff^entud <;inobheatn-n. rite 
eHk-iCKL\ of the amphtkatsoo reaction w odd depend op \ hethe • I: c rnalched or misma^hed 
Scorpion probe was present in the amplification reaction. Applicants grant that this is a situation 
v> ;d. ov.- ciifesen- pushes, r.<>s t%u> different ictnplak-?. Howesc:, the expenmeo. sh.v > -h^t sh L - 
there is the same degree of amplification whether or not a Scorpion probe is exactly match to 
V.'iou>; )^:r - <Ie- coco . , t ir > ..le.*. nat *U p -aaae 1 avoA'-'v 

present claims. 

The probes described in the '145 patent do not include a 5* portion thai is incorporated 
r <-■.'■> - > - * . ' t K! „ ,<, ; 

One ■■; ire i 1 ^ oniner> -js^o n. the pu.-M.ntK >. lie; vd method 0 :neh:de> "'a 5' notion 
which, when incorporated into an amplification product, will upon further amplification yield 
products that form a stable stern-loop structure..." The Scorpion probe of the ' ! 45 patent can 
torn? a stem-loop, but is very different. As the * 145 patent explains, when the Scorpion probe is 
used in an amplification system such as PC.1l. the Scorpion probe includes a blocking moiety 
;e g . K\odok;u- pp w's h.:' \\ akd hoopoe-, the ton plate b.nJoig -c^per. anJ tbo ^ nope? 
biding region that prevents the 5' target binding region from being amplified (see col. 2, lin.es 54- 
67;. P ^ :b^ tve-ampo-fl eo >' Legei Hir.cnp oeyioo ?h,e in' -us 1^ stem of file s*om k-.p ihr, 
forms when the proper target sequence is present. As explained above, it is this stem-loop 
formation that prevents quenching of the fluorescent signal thus allowing a fluorescent signal to 
he admitted. Thus, the Scorpion probes do not contain a 5' region that is incorpo rate d into the 

i J ! -at v - * ! \ v ' -*'i«t. . t ct t ' o s- u\e \ 

p^s.s , s v < < < > ♦ ^ ss v o is ,! } ss. v <m ( independent reason, tt ^is clear that 



(8) Conclusion 



^ 1 m«.<.Ui v . claims 1 0~ 1 6 should b 
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Appendix of Claims 

1 0. A method for biasing a .DNA amplification reaction such that a first nucleic acid 

^ » ! v. < 1 v. v 5 ^ ^ } o > v, ^ j )! i u i i' t t , m : i 

than a second nucleic acid molecule having a second, different nucleotide present at (he 
polymorphic she, comprising 

(a) contacting a sample of DNA comprising at least the first nucleic acid molecule with 
two amplification primers thai hybridize to both the first nucleic acid molecule and the second 
nucleic acid molecule ai locations which Hank the polymorphic site such that neither the first 
primer nor the second primer hybridizes to the polymorphic site, one of the two primers 
including a 5' portion which, when incorporated into an amplification product, will upon further 

matched and includes the polymorphic site only when the second nucleotide is present at the 
polymorphic site, but not when the first nucleotide is present at the polymorphic site; and 

(b) carrying out an amplification reaction, whereby the first nucleic acid molecule is 
u\ u nc I v \ c?e . . .\<..m 'car i,c sec? ; 5 - uc . Jr, „euk 

1 1 , The method of claim 10, wherein the DNA is single- stranded DNA. 
i ^.mod U.i'i:i lu. vivri n tV n\ \ m J- aJ>k-o?* atiAJ D\ \ 

1 3. The method of claim 1 0 further comprising separately carrying out steps (a) and (b) 
for e of ;> n: ; fr^ .a p^\morrT:c m»ls 

14. The method of claim 10 wherein the sample of DNA comprises mammalian DNA. 

15. The method of claim 14 wherein the sample of DNA comprises human DNA. 

16. A method for haploiyping a first nucleic acid molecule having a first nucleotide 
presen: a: p-dy; m;^e Mie rscNcni - > ■. -oepV of r>\ \ comra; ,.v.y .it k.ac tV 'V>: nuJe;e 



hk-d 



Ociober 25, 1000 
10 of 12 



acid molecule and a second nucleic acid molecule having a second, different nucleotide present 

t.v e--nL vis;^ a ^npk- <«i i)N \ ,*>mpnvne ic *m Uj-j iirM smJen r«.Kl :m>leeu,v' '\stli 
i\%<- amph^er-oi! r~ me:v> -h^ hxhncVe v Kol i!k tlist nnciesc ie,d n:nk.ule ano' sce-nd 
ne^c >. .kju b->'jce.e a? Lvav-rs tt.ueh farl Ma poKt\--rpme ^ne -^ueU ih u ecmsc; 'He d-v, 
pnv-ior \wi the c-cc^iid: p;u-er inl<rn!ves u> the poUmorphic site, ore mdhe primers 
tedumnp a 5' rvrtK>n w h:ch. v. hcu mcvrjwdtvd hui« an d^ptiivaivn prodi^l \ud upon lurthci 
ai^nl-s.-vu-ii >:dJ pfouiu-is 'hat join; t. ^jR- y.^n-loop Mruc'ine. She ^lem of \\ Inch po-tVcth 

' ' » v u > s , < i \K „ s t < ^ f , ^ i> K 

pnhovrpi-v sn « but noi iho fust nucleotide is proem ui ihe pus) mosaic mU,\ 

(1 > van> au.; «mU .in a'lmhkwmc Wilson, -xheehx i e f«rsl unclose iCki moLadc n 
" ' v a v . >ieru i : i a; ;re ^ end nucleic u<.:d moleeuk V e-eate an . ntp.iiWd 1 ! .\ \ 
sample: and 

A' v>w 'H:e:,'(>tKle ^lic-s.x at ici^t a pore,.;, 0 f D\ \ present w i\w 
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